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Mm 2002-254010 ^ ^-v! 1/E 



mm.^] RS002 

[aiS^M^*] G06F 15/00 

[«SI]##] 598003070 

[^^^«#] 057509 

21,000R 

ana 

[Wfr*] hmf i 

[Wftife] mm i 
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=0 2002-254010 



1/ 



[Mt«] . 



1 1 



*4i9C4ot^F I FO^ra-Otit^otv^ti^i-t, 
iflv 7t?>^77^f y\£>y-7T<{ frtf* ?v?<Dftm 

* out-of-order-CS^ ? > »0 v»"T*t^U J: o T^fr $ J: ? * o T 

[»9=J©ffPIIB&tt9!] 
[0 0 0 1] 
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mm 2002-254010 



2/ 



[0 0 0 2] 

f-** ??->y\zfetix^z>i)K MM^mmx^^tzo mil, 

[0 0 0 31 
[0 0 0 4] 
[0 0 0 5] 

mm *mm-htztb<D &m 

[0 0 0 6] 
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2 0 0 2 - 2 5 4 0 1 0 ^ ^- v : 3/ 

[0 0 0 7] 

^B^oit^vxxAti, 1 ?)\sm*) 1 tt> * 

y 3 >-l/vXn^&o ^g-^V— >3 >tC&v*T^ V-* • * £: 

%2> <D (i. T K 1/* v S'lf>^77'f/l't7^'feXUft?)*i4f-?' 
7 7 ^;K^x>hiJ % ^^te, |^Cifr^^$*t&^V-->3 >K£v>T7* 

[0 0 0 8] 

t^-/3 >"7-f > K^^^^tLTV^^^T^^^l^-va >li#*o 
[0 0 0 9] 

[0 0 10] 
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4/ 



79 y ?-*-Yb%2> 0 Wj. VMiCISCO 9 ^-7s<Dy°u 

^LXmft-f&Wi'gr^ WyX^-€-Ki^^o X^-^-vy^SWiV 

[0 0 11] 

word3, word2, wordl * y * h y "7°) 

^x'/hV-TKI/^a, b, c, ... T&*U4\ 7*— ^-77^ ;W:i:33V* 
tx>h'J-7K^^a, b, c, ... t^^^xVh'JC, **L-e*L wordl, 
word2, word3, ... **fiy^$tLTV^^SSlC*[-JSi"*o 
[0 0 12] 

[0 0 13] 

mmm] 

[0 0 14] 

(1) &*mm 

t i\ 3^Sifefll <7)ft#^ v^fA <0*;£lft &«|J& o TSiWt- & o 
[0015] 

HI (igt^^v^T-A^rn-y ^m-e^c>T. 10lWrr>^ 11(4 
r*-^ •^■Y y va % 12IJ:f-^^y7 7> 2 0li^7x7f-a^7>, 
2 1 fcMrtWMr^- y b , 3 a i±mfm^ y\£>y-7T4fl'* 3 c ii^T^ ? tf 

>^-77^;K 4 fi^I^H* 5 ti^V-Va >-^ra-, 6(47*-* 
•77^K 7 (4-7 * K 8 OS.^8 lte&*ffi.&x--y h O^lFl, 8 
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5/ 



2 l±frt&>=L~v K 8 3 t±n- >7-^--7 hSr^LTW&o 

[0 0 16] 

[0 0 17] 

qe- Kt?Sjfp-r^>i t^§£ 0 ^-^^n -try -9-0»fcfg-effij& 

7,9 y Vt%2>o RISC**v*ttCISC©V5>J***^-*o:/^ 

•fe -7 "9- ofMtlfi^ $ ttfc 7°n ^* =7 A ^^^coff^v 7- A (D&^r&tf, K 

[0 0 18] 
[0 0 19] 

(2) 

t, y KK#v*T<> VS?**-*- Kfc*5V»Tfc, fli'* 01^^07* 

7^-;l/K10 2&0W*l7'f-^Kl 0 3**?>**o 
[0 0 2 0] 
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6/ 



[0 0 2 1] 

ai^tL^o *HJ*^^i5v»-r»i^ lo^lif^:4o|tot^v-y3>* 
[0 0 2 2] 

y ^> Wy^ * v» t litS^^I ^ ^ So^if 

[0 0 2 3] 

7 7^^xyf 3&*W *) fj-fct €> ^-<9^> h V <DWsm&}%$LW.*3m*, 
[0 0 2 4] 

[0 0 2 5] 

(2-D v\z&\t 

[0 0 2 6] 
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2 0 0 2- 2 5 4 0 1 0 ^ v : 7/ 

, ... Ox> > 'J <z>rt#&**L***L sO, si, s2, ... ^ -T 

KVXt) ? sO, si, s2, ... -e$>2>r-9'7T'tfl'<D&X'>YVfc : ttL J ?*'ft& 

> K-X * y * (sO^X 9 7°KMJB) &m j££ ft&^i 

& o 

[0 0 2 7] 

LOAD <4> ;n-^;l/^ifc4 K-*? -7 9 y^-t^ 

DUP ;^^7^>";W-^*3^-U -ton If- fcflttr 

LOAD <l> ;n-^;i/^ifcl (7)f-^*t^7 > K-x * y * K7°y ~> 

MUL ^f^f-^t^^yLtfi^vs S*i^r>af5 

SWAP ;^7>K-X^y * fc:fe\/*T*Jiftfc*0#cOf*-* 

LOAD <2> ;n-*jVil2(^)f~^5:^7>K-X^ < ^i:y5'yit5 

SWAP K-^^ ^^lcisv^T*JL^t^^07-*--^ ; lrAtL#x.^ 

DIV ;2gg^O^-*£#y7LTll§d*^frv>. i*«:7 , -r>an 
ADD ;2^^7*-^«r#-7^LTin#^TV\ Sf*^^>at& 
STORE <5>; X 9 v 9 Y v 7*Of- * * n - # 5 Id* h T1"& 

[0 0 2 8] 

mkk, B, X, YO*&JW«=Sr, ^»n-*«l, 2, 4, 5£ LT 
[0 0 2 9] 

[0 0 3 0] 

ifr^la load fl, <4> ; +1: fl 
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ifr^lb add f2, fl f 0 

ifr^lc load f3, <1> 

ifrfrld mul f4, f2, f3 

^Hi*le (swap) 



; +2: fl, f2 



; +3: fl, f2, f3 



; +2: fl, f4 



; +2: f4, fl 



ifr^2a load fl, <2> 
^^•2b (swap) 



+i: fl 



+l: fl, sO 



^2c div f2, fl, sO 



0: f2 



tfr^2d add f3, si, f2 
ifr^-2e store <5>, f3 



-l: f3 



•2: 



[0 0 3 1] 

y>'j^7Kvx^, <D$T^m-&^r m^fi, f2, ... iiisv^rv^o ^ 

mMM^&^Tte, fl, f2, ... (D&A\i, ? )UK&^X7V Y 

[0 0 3 2] 

J) s 7? y?\ v7Kftl&) ^Ui/>^ 0 
[0 0 3 3] 

ffr^la<3ifei$M±> n-*;v^gr<4>©7'- ^ Sr n — K Lf lfc*tJ6i-* f- * • 7 
* y li> h V^J&K^. fcrfcfc** ? ? h '^i^^iV h 'J 

Srfcfc** y * h 7^^4x> h U OF*3#*f2^S , t 9 -7 r 4 )^<D 
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2002-254010 ^ ^- v : 9/ 

[0 0 3 4] 

Op I load fl, <4>; add f2, fl, 0; load f3, <1>; mul f4, f2, f3 ( 
SM| +2: f4, fl I 



Op I load fl, <2>; div f2, fl, s0; add f3, si, f2; store <5>, f3 ( 
SMl -2: \ 

[0 0 3 5] 

[0 0 3 6] 

(2-2) ^S>**-*-Kfc:&ttS^to&S; 
[0 0 3 7] 

ifc#!KC:|3V>Tf±> •7ytf>^-7 7'f^7KV^0, 1, 2, ... <7)^> F ij <7)F*J 
#=Sr-€-tt-ettrO, rl, r2, ... x> f 'J - 7 FV^^rO, rl, r2, . 

Vv^^RO, Rl, R2, ... <^-*/5*#3f £*L&^£ ^Ott^o 
[0 0 3 8] 

Mx.t£\ ^^V^^SeakA, B, XOf-^^l/^^iCn-KLt, (A*X+B/ 
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: 10/ 



LOAD Rl, 100 [RO] 
LOAD R4, 400 [RO] 
MUL R5, Rl, R4 
LOAD R2. 200 [RO] 
DIV R4, R2, R4 
ADD R5, R5, R4 
MUL R5, R5, 2 
STORE 500 [RO], R5 



(ROO * #+100) ftOf- 9 £ V *JX *R1 K tt - Ki" £ 
(R0<7> 4" #+400) or- * & V * R4 n - K-*- & 
R5 = R1*R4 

(ROO * #+200) Sift O 7*- 9 £ 1/ ^ R2 K u - V? h 
R4 = R2/R4 
R5 = R5+R4 
R5 = R5*2 

VVTs ?R5<Dftm* (R0O4>#+500)#%^^ h T1"& 



[0 0 3 9] 

ii-e, gg&A, b, x, yo^-=&v \z&tfz>jfemi$i<vT kvx£, roo*#k^- 

tt^tLlOO, 200, 400, 500*Jnx./i<>Oi:L-CV^o 
[0 0 4 0] 

[0 0 4 1] 

T\ t^V-v3 >ort#tvy tf>^-7T-f ;Wcflnx.k*t*35Hort#&# 

l:fl 
4:f2 
5:f3 
2:f4 



#<frla load fl, 100[r0] 

tfr^-lb load f2, 400 [rO] 

ffr-frlc mul f3, fl, f2 

ifr^ld load f4, 200 [rO] 



ifr^2a div fl, r2, r4 
#^2b add f2, r5, fl 
#^2c mul f3, f2, 2 
lfcfr2d store 500 [rO], f3 
[0 0 4 2] 



4:fl 
5:f2 
5:f3 
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2 0 0 2-2 5 4 0 1 0 ^ *- 9 J l 11/ 

ffitcfi. f2, ... t^v»rv^ 0 

[0 0 4 3] 

tfr^-laOMcli, (rO^Jfc-t&y*-* -7 7^f;Wi> h V Or*-* +100) 

77 \£>y-y r4 frOT KV* 1 cox.;/ b V Ort#4rfl^^tJo"t"4"7*-^ -"7 r 
/f ;voxv b ij ©7 KVXt:fitx.*> tv^H^t^^o fo^lcOMfaii^ 

O^^rT'- * £f3^>tfj&1-£ X- & ' y T 4 > h v tf> 

o 

[0 0 4 4] 

Oplload fl, 100[r0]; load f2, 400 [rO]; mul f3, fl, f2; load f4, 200 [rO]} 

SM|l:fl, 2:f4, 4:f2, 5:f3} 



Opldiv fl, r2, r4; add f2, r5, fl; mul f3, f2, 2; store 500 [rO], f3} 
SM|4:fl, 5:f3( 

[0 0 4 5] 

<Ox> h 'JOf3f©ii^^2o^^^ SM7^f-;v KO|*l#£ ITIift'T) 
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2002-254010 ^ ^- v : 12/ 

[0 0 4 6] 

(3) 7>7?7'*-Y 

( 3 - 1 ) * * y * v\z&v&mmz&&*mz£toj& 

[0 0 4 7] 

(A) ^7i7fa-7 h 

[0 0 4 8] 

(B) fr-frSHra-? h 
[0 0 4 9] 

(c) )i< 

[0 0 5 0] 

^mP%^Wfi\^%Ws7T^<n7.7 v7-^- YK&^Tlt, -ry \£ y y. y 
r4 JUJi&F— 7 - 7 T 4 )V\,Z&oX^ 7,7 *j 7 •^vV^^'H^*^^^* y 
^(D^&vnfrtimMWKMl&Zti&XoKtevX^&o E|J*>> 7,7 7 7'* 
- K&c£v>T(i> 7 7t'>y'-7 T'OWi, — ^co^> * y 7 <7)ft&%i%&-t'< < 
ffl^e>ttSo $£3fc<*>;** v ?*?*/-y\,zi$\/*x^ t^7>K^^7^..., wor 
d3, word2, wordl W^^^f77) J:^otv^tlli> #3&l^ tC J; & 
tHHiv'X7 % Alci5v>-r. 7?e^'77^WK^0, 1. 2, ... 
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2 0 0 2 - 2 5 4 0 1 0 ^ ^- v ! 13/ 

f'JOrtWWa, b, c, ... -e&tU;f> -7 7 4 frK&^X*- 

y 'T WXffa, b, c, ... <?-*L-r*i-wordl, word 

2, word3, ... tf&wztix^zytm^ttB-r&o Jr^yyv-^vvtvimk 

[0 0 5 1] 

*aWOtHMfll^^'3r imim^ y e V^- 77^ (AMF ; Advanced Ma 
pping File) h%T~?v M.*s7*"7 y 4fr (CMF ; Completed Mapping File) 

[0 0 5 2] 
[0 0 5 3] 

S^T^^>o *W%mm.Wy * t- a tiUfx IS* ^ffcfr fc-M its * ^ v - v 
3 >Oout-of-order^f **5ifetir2> 1>><DX*1b2>i)\ CMFIi, jEH^^J^a 
£&!iEl-&£:a6, in-orderT^T^^rTO^^^ < ^IRSrfllJK-t* fcfcfc 

[0 0 5 4] 

7 7^W*#tlt A»#>f >*£HiH±- 1 7?** *><7>fc-f &o 
[0 0 5 5] 

sKhA-sJM V^08a#*7Pi-^ET?**o 2 007? \LW'"7t4 ^AMF 
3 a#.£>*CMF 3 c te|WJifc<D^> h D y f>^77^f fri*&x<n 

^>YVK±.frbMKO, 1, 2, ... h7KV^Wf)titv^o 
*itv^v»AMF/CMFOx> h 'J * * y * Ofl|j£353R ttf-^-7 
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^-v*: 14/ 



7'f/l'Wx>h';oTKV^t^lO»«640tt4o HI 3 ICtj^-J: 9 A 

IfB c fc*#»tTV>* 0 
[0 0 5 6] 

(D) t*-^--7t^;V (DF ; Data File) 

f-^^r-fJV (DF) W\ &*<D^s hVKimfr<VT-?-t) s W%&tti 

[0 0 5 7] 

^JfeW'^Tii, DFO-x.^ h 'J frCiipOO, pOl, p02, ... <DX^KTV 
[0 0 5 8] 

IH4(± > ^HWUOft^v^xAlCfett^. D F 6 <7}#^ <7)3- > h V 6 (i) 

#*<7)^> h 1; 6 (i)(if-i'-7'f-;VK6 1 (i)> Ml&7 7^ (WF ; Wri 
te Flag) 7>f-;VK6 2(i)^P>^otv^o 
[0 0 5 9] 

[0 0 6 0] 

[0 0 6 1] 

J: -9 H^otv^o 
[0 0 6 2] 

(E) ^-^lx— v 3 >• ^ro.— (OQ ; Operation Queue) 
^i/-y3>4a- (OQ) ^T^mr&itiT^^Zti&jr^u- 
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15/ 



[0 0 6 3] 

0#j££^1"IftlKIIItr&&o i (±J^> h 'J©7 Kl/Xtrab^o 0Q5O 

h vj 5 — ->a >-"7 -Y F5 0 (i)> f^f^ iN-v a 

>-7^-;VK5 1(i), t^7>K'7^;H'5 2(i), 117^-7^-^ 
K5 3 (i)> |17-Xfji77^ (SWF 1) 7-f-;VK54 (i)> 127-^ 
•7^f-;VF5 5(i), f2 7-Xf&77^ (SWF 2) 7-f-;VK5 6 (i), 
h«7'f--a'K5 7 (i)> J&.XfT4 ^yf-79^'7^-^K5 8 

[0 0 6 4] 
[0 0 6 5] 

n^v->3>«i:, -e<7)|§m7 :? ~^ : &^#i-^<#J«9#tt'btt^DF 
[0 0 6 6] 

[0 0 6 7] 

x#»£&£*t& J: 7 t:4otv^, 
[0 0 6 8] 

OQ^Ox> h ij tr^v^T. £1, i2W#SWF7'f-A'Ktt^Il 
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o 

[0 0 6 9] 

OQ^<7)x> h ';<7?i; sj?- h KM\ ^o^-^v-v a >&-b-$> 

^ iZttBlT 2> <\mM%* a-Oi>h'JOrK^t »SU#^ (A, B, C, D 
[0 0 7 0] 

oq©#^^x> h i; n^v»-r, ^ff-75^7'f Kt±x 

[0 0 7 1] 

(F) JfcMSJ**— (SMQ ; State Modification Queue) 

jrmos**- (smq) t±, &%T<omfm&4t<o&Aizzz'?<y}£z'y- 
7 7 ;v<?)«i(7)rtf^§#t ^>^'^ 7 7 15, mmm<DF IFO^a- 

[0 0 7 2] 

Jom^t^-tKWBI^^o <^£T% ittxyh'J07KV^*4o SMQ 
4 0^0x> by 4 (i)t±*0jR3E1E (SM) 7 4 -/U K 4 0 (iK ^^V-~>a 
^■xt-nA (OS_A) 7-f-;vK4 1 OK ^l/-y3^-7r-n 
B (OS_B) 7^^F4 2(i), ^V->a>^f-^^C (OS_C) 
7-f-;VK4 3(iK &tK*^V-^3 >-*T--**D (OS_D) 7-f-;VK 
4 4 (i)^t>jSoTV^ 0 
[0 0 7 3] 

Hfigtf) SMQ<0;n-K7x T-hOfllJS*±, ±5&0#-7 <* KJW t^l^tt h flit 
[0 0 7 4] 



miE# 2003-3089730 



2002-254010 ^ v : 17/ 

[0 0 7 5] 

SMQO^Ox'/fiJWV^ 0S_A, 0S_B, OS_C> 0S_D 
[0 0 7 6] 

(G) f-^'A*777 

[0 0 7 7] 

(H) > 

^ll»JOBtll$r>* fAli, m 1 i d fc^ fcaux-y h 0 RZf 1 „ 55- 

YlkTJ?U- Y/X >ra-y h (L S U ; Load Store Unit) <04oO 

[0 0 7 8] 
[0 0 7 9] 

7 >( frRTfT— 9 • 7 7 4 (DF) Ciot, * * y * •^S' Vfc^!3*L&^ 
y 7 7 > $ <b t^OT^Wf- ^4ir>a K*&ffi $ *t& J: ■? K o T v» 
■fe * § 9 ip7*— ^•a'5'7 7 $ *LT v » & #J^^ i v» « £\ 

ioa»^w*ti^* $ Rrtii:**o ?-* 7 7Kmm%mm<vr-? 
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^-v: 18/ 



* • df -V y v a. <D m <DSp i 1 1/Fi 1 1 Of&ffc £3» W Kff 9 ^ ^ § * o 
[0 0 8 0] 

(varsV^**) £JWrr& 0 <7)fti£$| v X -r A H £ v > T ii, n-#;v 

f-^^rr>a £Spi ll L/c i: «Je 1 7t»^^ f-^^fr>a £ 

h £ & n - # /I'ggftOj&ifflJ***-?'- ^^'7 7 7 ff*7*' * ■ # * y -> a. t 
[0 0 8 1] 

&t&K, t-A-7n-/7>/-7n-<7)|sIii^/:ii), AMF/CMFW 
D F K «fc o Tft^tLStilO^ * y ? <DWTmz$>t: Z>T-9*T-*' 
;n'7 7? fcOW-CilftWlcSpill/Fill-t* C^otv^o 
[0 0 8 2] 

lWf-^*DFHf-^ 7rH§pilli-*iwti, (a)AMF kC 
MF^fl)#hA-^>^ (Ba, Be) "C^S h V ?>I*|S^— He 

Ltv^, (b)-eo— St-tSrt^fcraCDFOJ-V h 'JOT KV^#v>fti^© 

V-X-UVX? t LTfflv^iiiDFOx^ h 'JOT tf>^-7r 
^ tt/iTO-e^^ jc— jg^ftOjji&Sr^it* -tCiot, Uric 



ffiiE# 2003-3089730 
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AMF/CMF©^>A-/f^>^B a/B c "C^Stta i> h 'JOft 

7T^Spillf*i WIS. ^Ol^. B a&OHB c©*tf*e> 1 £31^ -LIB 
DF«x> h iJOT KV^*FLt:fit^ 0 
[0 0 8 3] 

^U". -s^yy TfrbDFfc imftO-T-? *?ill-f&K&, -r-^w? 

h V fctflOffrtf, *:<DT-? -V 4 K WC F7-f — ;V Kti 1 

D F (D3-~y h 'JOT KWi, AMFM'CMF^ 1 fclniLfctf? h A • 
[0 0 8 4] 

£ T atSSpi 1 1/Fi 1 1 <DW&m t ftt>1n2> X -9 (C^otV^o 
[0 0 8 5] 

£LL-Cli, ^©3l#/*Tfc#$ AMF/CMFOW^v^^t tt> 
[0 0 8 6] 

777hf-^4vr> aOMt, — O T- 9 £Spi 1 1/Fi %■ £ 

[0 0 8 7] 

( I ) 7'J-'J^> (FL; Free List) 

■7 i ;--';^h (fl) ti, ^-fc* ep*>> «>?ffrtf&*t-cv»*v»DFo.x 
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.#02 0 0 2 - 2 5 4 0 1 0 A 5> : 20/ 



fo"v7e~TM^M^y 77 (E B I C ; Entry Buffer for Instruction Completio 
n) 71a, ^^-^ •7s\Z)Vm%M'*v 77 (EBSS ; Entry Buffer for Sta 
ck Spill) 7 1b, 7**7-4 v 3 >ffl#Kt^ j.- (A QD ; Allocation Que 
ue for Destinations) 7 2a. 9 *j 9 4 ;Vffit»Jtt* a- (AQSF; 

Allocation Queue for Stack Fill) 7 2b £fi;i&o £ ft fcl±#* 36*13 
DF^x>>ijo7 KVX^tl, AQDi:AQSFiiitl^)F IFO^r 

[0 0 8 8] 

MRt g J-i3V>T{i> DF©^Ox> h'JOTKV^IiAQDtAQSF^ 

i:FL^f>7'J-4DF(Ox> > V <DT KV-Xri*^*) tB£ft&# s \ $t<%-<D§kft\,Z 
# ^ V - *s 3 > Ojeff- * * flMf-t'* < *J ■) tt if & fc # ti A Q D h . 

AQSF^«bIRl9fcB£ft& tC^oTv^o #J9ttlW#FB££ft&DF 
O^.^cox.> b U frCov^Tte^OT FV^^F L fcgSSft* i 3 C^otv^ 
#\ ^O^T^#v»«»)#»t**»i^$ft*«>^)»±EB I Ctc, *:<vmm 
ifi-? y\£><7-7 7 4 )V ft* * 9 v 9 COSpil 1 K#V>#J 9 #*ta*«*l& $ ft 

^^iiEBSSi:fi^tL^>J:M:^oTV^ 0 EB I C/EBSSCtl 
iitii^ODFOiVh'JOTKVXIi, 1"CK> AQD&l>*AQS FW§ 

[0 0 8 9] 

(3-2) -7 * Kfcfctf&tbffc 

[0 0 9 0] 
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^-v?: 21/ 



[0 0 9 1] 
[0 0 9 2] 

^l/-y 3 >Ort#***^l^-"5/a (OQ) *U SM7 W - 

^KO^lC^o^mil^^^V^-^r^^ (AMF) M^OjKfA-*M> 
*B aOrt#«5E£*U «€-OSE5EOrtS*«3WKaS3£4r3.- (SMQ) 
ttt&o ioS, ffr^OsO, si, s2, ... <D&Al±, v ?<Dm.±M, 2# 
B, 3#B, ... tC^/S-r^)^ ^tL^IKOAMFOT 1, 2, . 

<7)^> b V (Dfom~, fl, f2, ... 0#**±**l*'*l.7 i ; --'J ^ h (FL) 
^t>Hi:|miil$^DFOx> h yOT KWXK, f lt£f)^o 
[0 0 9 3] 

AMFRIfBaOfl^glllHttli, ^i^Mf^o £1% *^OS 

AMF©7F^0Oi>f'J#X^7^ h y :/BP*>4M*«>SM:7-f - 
)\s YK&^Xfc1iMKmZti>&W J 5KttBL, VXTT KV^JIpJCAMF<Di> h 'J 
t X 9 v V 03B&aW&1" * o ifr^O S M 7 << - )V K-egEHrt^W^ $ fr£ v> 

KiUAMFOTK^ (i+g) tl#§3i**taitJC3Sr* 0 f 
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[0 0 9 4] 

S S MQ Ox> h K 1/^ iilgljf f (MBfcA, B, C, D W fcffr-f *> 

[0 0 9 5] 

4tf*05&frfc#v» (fl, f2, f3, ... \zttJBir2>) mfzfcm*)fttfbii&DF 
<Dx.y b y fc#v>-n±. WF "7 * 0 *l& 0 

[0 0 9 6] 

> LSUK3tS>*U>o 
[0 0 9 7] 

O Q<0»£&*j& s ^t • 7 <i -)V VKttfc-f%> SWF "7 -f -;u TO 

ti*0fc$*ta^ s0, si, s2, ... OV^-ftt^ibtt#^x.^tLfcDF^y 

hj ■ 7 K ^) v - ^ • 7 'f - ;v K^^t I £*o#>^ 1 1 a, 2)\< 

[0 0 9 8] 
[0 0 9 9] 

^- ^ v — v 3 y <7>||ff MJ? (iout-of-order £ & & o 
[0 10 0] 
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OQ^43V^T> V - v a > V • f - ^ D F OiSf l> 

x>>'Ji;fi £ t ffMB-fZ SWF7-f-;V KOrt^lc <fc o Tit 

McaS&*L* C^otv^, CORK ^0QOxvf'Jof^A7 
[0 10 1] 

<dji> h 'j(/)f*-^-7^ Kfcjfe*'7*-*j&m§&£*u WF7^ 

v a D F h y 07 K V^^RB'g-S *U — • 7 >f -;v 

KK*ta&-f & SWF 7 -f -;v K# ? l ^H^tt&o 
[0 10 2] 

-e^DF^^i^^OQl'iSV^TII^^ttTtit^^, LSU^^i^ 
[0 10 3] 

[0 10 4] 

H&v^T out-of-order £ *l & jE?l*W^&fc«SE-rafc*e>&w > 
TOH^Ti±^r^TSRftw^^Tff*>tt4o tot, ^h7'W->3^ 
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[0 10 5] 

[0 10 6] 
[0 10 7] 

CMF&C;33V>TWK£*LTV>& 0 
[0 10 8] 

drtWEXK* *) CMFfci5Vvrfii}#$*Lfc< ^\ 4r4t\z<£*ti& 

[0 10 9] 

* hr-^v-ya >fc*tr^*^Tt LSU(:xf7^i 
[0 110] 
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[0 111] 

(3-3) vf-^-VK&WZWlftm 

"e, Htr^<7)Y=A*X+B/X*^1- & 2 tfr-fr* <b & & A 
#^rl 

Op I load fl, <4>; add f2, fl, 0; load f3, <1>; mul f4, f2, f3 \ 
SM| +2: f4, fl ( 
i*Hr2 

Op I load fl, <2>; div f2, fl, sO; add f3, si, f2; store <5>, f3 { 
SMI -2: } 

[0 112] 

m*W)i / E*Wm-f& 0 118-111 4K&^T, DF6. O Q 5 W SMQ 4 

> y <D#j&ti, ^-tL-ettjlI4, 0 5^:tF|116<^^<7)i:|WIC-(?^)^>o 
^■7 7-f;K7)^b A-^^f >^7jrt"^> h'U »)TOx> h'J^ F I F O d f- 
^-W#^i:^oTV^^^^^^r^-^^^tL^ h y ft if, 

p##7& s fBX^tLTV^®^f(i. DF©v»W<Ox> h y ?>T KV*7$ ? #£:&£ 

pi 1 1/Fi 1 1 (DWiftitft t> ft O t i" & o 
[0 113] 

F LOi^tt^Sf Xf 'f ^-v 3 >ffli#+ (AQD) 7 2aM 
AMF3 aOS*JOrt#* t llI8^$*taJ:-9*<>0-e*&fcbJ: < -9o 
#^M<^F I FO^r^-Offj&t ftoTV^&AQD 7 2at\ 3r a. -(DjcMfr h 

iti^Ltv^o AMF 3 aMCMF 3 CCJi. #*cdjc> h y K_L:fc£>JlK 
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HO, 1, 2, ... t T Kl^/SWt^tLTV^ -ett-rttsO, si, s2, ... H** 
[0 114] 

[0 115] 

OQCf liiJtL, SM7-f —/I/ K<7)F*ilfl:S^I AMF^^B a <0{*]#7& ? ^M£ 
*U ^iO€<Oft#^SMQK#§&3:;!x£o ClOB^, ifMH^fl, f2, f3, f4 
^^{i^tt-rtL^ 1 ; h^<bM«l9 m$^£p26, p34, p42, p51H> 

f it£«b^o AMFiO|*I#^^MHPt-r(i, 1<7> b icte 

„ ^tt^ttfl, f4^^e^mx.^tL^>p26, pSl^i&ttU -etLmT^^T 
(i. <y ^OJ&g»(2)*:&t^> h 'JOfiW7 Y-fZ> m&K38H2> AM 
FOTK^O, 1, ... ^xyh'jortWKW 3, . . . (T^j^!^; 

H^tL-rtL#i&^tL^,) o H9<7)OQ-e##^rt#*^b7^4^> b 'j icis 

Q<7)x>f'j07K^Uil»f (J1IHA, B, C, D) ^#i^^tLTv^ 0 
[0 116] 

fl, f2, f3, f4H^^^f&L"Cif^lc#J0#tt'btL^>DFOT Kl^p26, 
p34, p42, p51<D&*.> fc&^Xlt, WF 7 'f -;V K«r 0 fc-t&o 
[0 117] 

[0 118] 

-9 L-T> ff#^vXxAii|118Om^'b09H^^tt^ i^^^^M^) 

o 
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[0 119] 
[0 12 0] 

tfr^OsO, slf«Efllr (0 9) OAMF^WtiTKV^O, l©iV>V© 
I*I#p26, p5H~. fl, f2, f30#^^i-€-tt^tt7';>-• , ;^ b^^JlR^^^aj^ 
*i£pl6, pl8, p57K, iH£t)Wo SM7 -;VKtC^O^^ y*Jfcft*(-2 

hi"* (El 9 KfcttfcAMFOT KV^2, 3, . . . ^x>J>'J<o»TKV 
*0, 1, ... <7>^> > i; K J tti j etiW^lhttLZ>) o 
[0 12 1] 

fl, f2, f3KZti^tittfc LXmtz K£iJ «9 f^t *l£ D F Fl/^pl6, pl8 
, p57^^> KU £:fev>-CJ±> WF7-f -;V K£ 0 h-f&o 
[0 12 2] 

§&**L*fc#fc, LSUfca&<b*i*o 
[0 12 3] 

[0 12 4] 
[0 12 5] 

hi i i tt, it*M * ^^iiLt, ^ i J^fr^^T^ n/i^^T^T t 

xAO^fc^Lfc&O-Cfc&o 1 fc2tJS1- * S M Q O T KV^lOxv h 
tfc, iOH^CMFMBcOfifti, 1 0«ff HClW (08) OAMF 
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RIFB a<5fl§tPICtOi:ftoTV^ (DF 7 rOW^Spill/F 

illcoHjfp^Tt>tttt{^ ifr^3&firB#OB aOffc^TH^B c ^»±— St 

[0 12 6] 

Hi 1 1 i:^v»TSMQ©7 KVX 1 <o^y h V /^OB#<50*^-05fcirC& 
&<7)T\ CMFStJfB c Ortf j^I^tLSo Be 

<7)'(t^2^lJDx.^tt, CMFOTKV^O, l^)x> h i; K(i-?-*L-e*Lp26, p51/6* 

o 

[0 12 7] 

* fc, 1 O^TK#v*#J 19 ft It fc^^ IDFOi>h'J^7Kl/^ 

OQ^xy > 'JSOfX7^-v a >-7^ -;v KtC#^o2it tLTV^TCMF 
^0#§&*a*fTfr*Lfcv>p34, p42^F L ^*jft£S&i?fc&#^^Tffl£»>*3' 
77 (EBIC) 7 1 afc*£&$*L;&o (£<^£\ #^O^T^#"5rtWE 
MK£ «9 CMFK&^T1£#£*L&< fi^v^ 0 ) ft#^v 

[0 12 8] 

BJ13(i. ^M^tO^ILt, ^2 iC-g-^tL^, 3 o<0^l/-y 
a Vd*IE#ji&TU ft^)^ h7-t^V->3'/i:HUtt^ b7-f-^ fcX 
hT-TKl/X^ £?S5£i8 t&ofc B#&4>tHMSI y^fA o«S8 * ^ t tz i> <D 
X~$>2> 0 EB I CK#i&*tL£:p34, p42**A Q D ttTv^ G 
[0 12 9] 

EI 1 3 <0B##><b 1 1M * ;VT% ^2^TW 1 <Dyktet.mkK.ft*>*' 
2>o Z<DWtte, ^2i)^ f7-t^V-V3 >£^-tfOT% Wh7^f 

J: J) CMFi:M>-Cfi*$ii4 < &?)-t?&&p51, p26t, 4trft2 \Z<£tfL& 
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^l/-V3>^JfUV^OQ^> h 'JS^f^-va^'?^ 
;v Klc#^^^ttTv>TCMF^O#§7i^^T^tL^V^O-eab^>pl6, pl8, 
p57^EB I Clc#§iittL^, 0 LT> WtJI^v^xAteH 1 4^£*t& 

[0 13 0] 

m±T% ^HifiM Oft^il ~> * 7" A &C £ TY=A*X+B/X<7)ft#^T t fz d £ 

[0 13 1] 

(4) UvX^-€-K 

(4-1) Py^^-^ KHistt^i&^M^^^^^ 
(3-1) -e^^Mfc^ti^ Vv^^-^e- KK£^T& 

[0 13 2] 

^<7)X -/\*-;* * 7 • 7"n -b y -9- tcis it & V ? • v y if > ^- x - "7*^ i: 
[0 13 3] 

/7>7-^7f (lsu) (DSpm/Fnnzm-tz>m&, 7y — v^v (fl 

) >*>o;** ?^^Maft/<?77 (EBSS) RZfiXf y ? - 7 << frmMtt 
^fa- (AQSF) fcfc't^ #35*e*±fcv\> 
[0 13 4] 
(4-2) K £33 tffcltrflE 

[0 13 5] 
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[0 13 6] 

io^KfT?t±> y<f--x-~ y hW^rt Hit 

[0 13 7] 

;v koi*]#^*o* § itiB^ y^yv-yr^)^ (AMF) <£>I*I#:^HS*U -e 

O^MOrt^q^gSK^a- (SMQ) Km^^tfi^o ^4»Or0 
, rl. r2, ... O^tt^tL^tLgEHKr^AMF^rKV^O, 1, 2, ... 
> Y V <Dfomt,~, fl, f2, ... <^#^(i^tL^tL-7V-- i ;^b (FL) ^<bJH 
f) Hi $ D F ox y > V ^ 7 F a^^£f?tL^)o 
[0 13 8] 

[0 13 9] 

f&fr $ * tt^> * ^ V - v 3 y <D rt#/6 s » § & £ ti& 0 Q O^x. > 

S SMQOxy > i; fl)7 KV^ fciSatt (JRKA, B, C, D fc*MftWfcfH-fc 
<Dtir2>) **»S&4*l& 0 OQOx>F'j^^^f-77^7^^;i/K 
K&O^^&Sfrt&o 
[0 14 0] 

#"*<D*frfc#v* (fl, f2, f3, ... ifcKiD^t^WDF 
<7)a.> > »; n^v>T(i> WF7^-;v Fie ort s *£&3fr&o 
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[0 14 1] 
[0 14 2] 

0Q<7)fi a**»ff *> *t£ V — ^ - ICMJSI"^ S WF 7 <f - ^ Ktt 

ff0 tZtl&fiK r0, rl, r2, ... O^-fthfrfrbWZ&Z-blntzDFtD^y 

„ d*L^*iT*ttl^ O Q^^Stl. S WF 7 - ^ K# 1 i:^5$tLS J: ? i: 
[0 14 3] 

[0 14 4] 

[0 14 5] 
[0 14 6] 

S T > 4r4tOfkffV>V* KAMFKML Xft t> frtz rtWOErt* C M F £ *3 v> T?f 

K EHt>^gEM^rA- (SMQ) <Z>»£&*<^5£fcBPLT?rfr*L*o 
[0 14 7] 
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[0 14 8] 



[0 14 9] 

(4-3) VS>**-*-Kte;&#*Ifrffcfll 

T% m^Y=(A*X+B/X)*2«rtW-r*^CO 2^*^ 4^ A 

#<frl 

Oplload fl, 100 [r0]; load f2, 400[r0]; mul f3, fl, f2; load f4, 200[r0]l 
SM|l:fl, 2:f4, 4:f2, 5:f3| 
tfr^-2 

Opldiv fl, r2, r4; add f2, r5, fl; mul f3, f2, 2; store 500[r0], f3( 
SM|4:fl, 5:f3( 

[0 15 0] 

in 1 5 —in 2 1 w\ *ni&mm\nws*T&K&^x, ±m^^y^^^k 
Wfflzwjftzwm-r&o m 1 5-122 1 tc&v>-c> DF6^ oq5Msmq4 

FO^ra-OftfciS;otV^i)£St^^3.-^f)^x> h 'J & 
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o 

[0 15 1] 

FL©«l^^f^Ta-y3>ffl»i- (AQD) 7 2 aRXf 
AMF 3 aO^&WI*J## f III 1 5 ^£tL& J: ? & & tf>-eab& ^ClTr 
, W%M<DF I FO^^-^t^otV^AQD 7 2aT\ ^-^ftSg^ 
b<D4^> YVtfmzmfZtiZtir^rK&lf&il, f2, f3, f4«*L^*j-j£1- 
^ih^ltv^o AMF 3 aM'CMF 3 cT?ti> #*Ox.> h V ^±^f> 
IRKO, 1, 2, ... fcT Kl^j&Wt&ftWC* ^-TtLrO, rl, r2, ... 

[0 15 2] 

ft#^v^xA^m 1 5 tw^$tL^m g ,^*^ t § ^> ^ i <of&ftii*ftt>ti 

[0 15 3] 

ifM* 1 <D0$*7 KOftt^o'l^t:^! *X U- v 3 >«)^ s 

&M<art#a*SMQfc*§&£*i*<> -<7)H^ ^+OrO{«1EHU (Ell 5) O 
AMF©T KV^OOX V > 'J Ort%12i:, fl, f2, f3, f4?>#* li^WH7 
U-- 1 ;^ h^<blllW)tB$^Sp26, p34, p42, p51^, g§3&x.f>*L& 0 A 
MF<Drt#^Ii:WL-Cli, 7K^1, 2, 4, 5©x> h V tiiTOl, 
f4, f2, f3^jb®§&x.«b*U>p26, p51, p34, p427&*#£&£fr&o H16O0 

1 < # § SLfriPft t> tt & S M Q <D J. > h V <D T K V* 1 Wfe8U#^- 

(JUltclA, B, C, D) #ti&|ji-CV»4, tfc. itLt>O0QO4 J-VhUOr* 
"7 9?*- 7 ^ -;vK^(i0^#i^f *itv^, 
[0 15 4] 

fl, f2, f3, f4tc^tLW^LT«ffe^#J»)ftlt?>*tSDFOTKW^p26, 
p34, p42, p510#^V h y fcfcv*T«U WF7-f-^K*0ttSo (rOtC^J- 
£tl>DF<7)7 Kl/^pl2^)x> b'Jt*ii> WF7-f-^K** 1-^7*-^ "1000" 
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[0 15 5] 

[0 15 6] 

[0 15 7] 
[0 15 8] 

[0159] 

fl, f2, f3lc^tL^tt^L-rif^^#J I 9#tt'b^^DF<7)TK^Xpl6, pl8 
[0 16 0] 

[0 16 1] 

ttr^-r^^^^i^^T^^v^r. OQov-x-7^-;vKt:rO^ 

OWF 7 -f KOfit*«iai*W$tU £*L5&*1 -Cab^><OT% OQHi3V>Tpl2 
tt-rv^ y • 7 -f -;v KU*tt&1-* SWF7^-;vF^l tefOE 

[0 16 2] 

[0 16 3] 
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[0 16 4] 

HI 1 8 «U mVJ? ^*Mtt, ^ 1 J» £ frtz'fo5rh t &X%~T L 
TA#fi$Lf;l)^So ^ll*nSMQ^)T F^X1<^> > 
iO^CMFOrt§tt, ^ 1 «7)^Tl£HU (015) OAMFOl^f 
[0 16 5] 

BIl 8 K£v>TSMQ<7)T FVX 1 <7)^> ]> 'J 
V*l, 2, 4, 5^^> h U H^-*L^np26, p51, p34, p42***§ii**L*o 
[0166] 

FL£g®S*L* 0 rt^iftx.feiiSCMFOTKV^l, 2, 4, 

5<7)#^> b uoaostfroFW (po2, pio, p24, p60) jWK*ffls*L> itLe>** 

F L(^)«f f $.^^7if 7 7 (EBIC) 7 1afc*£&t*L 

j&sfrfrtLfc^fc?), ii*v* 0 ) iHt, th^L^>xf-A{i|l|l 9fc^S*ta J: 
[0 16 7] 

t?**o EB I CH*§&£*L*:p02, plO, p24, p60rt ? AQD Jl#$*LTV>& 0 
[0 16 8] 
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i20 <DV£&frh 1 9 >Ve> #^2 O^T**#^ 1 OWi&tmm^jfoft 

* - )v y \zm § & * fr-c r c m f ^oi i &<^# s fr fc> ttfc v^*> o -e $> & pi8:£ ? 

[0 16 9] 

^HM^fl <^ tt#^ vXf At:i3^TY= (A*X+B/X) *2 <£>f Lfc 
[0 17 0] 

(5) wuam 

[0 17 1] 

V>T (±> l-ClC^f^ttfCT*- ^-77^^DFi: X- ^^777 <Dm<DSpil 1/Fi 
[0 17 2] 

, ^^^7-7 ?e V ^ - 7 7 'f ;VCMF (RVWhA-^^i'Bc) 
O F«3# =Sr Iff y ^^'77^ ;VAMF Q&t^OsK h A B a ) 1-3 

*»»feL/S^lwWJE&i"*^> > V itO^OTO:Io*iAMF QfctfB a 

[0 17 3] 




fcBliE# 2003-3089730 



12 0 0 2 - 2 5 4 0 1 0 ^ ^- v : 37/ 

10 17 4] 

O^S^^o IH*>> t'^^Tffl^^^^ "7 r E B I C tcM^##^tp 

<<J&W^&&° -emcte. (a) SMQi:W:*07^ K*R»1\ 
[0175] 

Ztitzm&<DAMF (RZfBa) &^#J^> dimt^ £ fc^T'i & 

[0 17 6] 

(6) ^OfllO^li&tfiJ 

[0 17 7] 

(6-1) ^»JA 

<^7^n-t ^-^O#^^^^o*< ^n^^A^^t 7>'j-lc#x.Ti5§ N m. 
^TBflC^^T^^M^^^V^T, (2) T-m^bfc^^HmC^> J: 9^ 
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[0 17 8] 

(6-2) mmmB 

*H^<ottit«l'>^TAl±, «*©4M**>58?T©iH^ ^<0^O^TB#K#J 

[0 17 9] 

(6-3) #I«!IC 

v y e > ^ • 7 t 4 )V t , V * M<0fflM~? y\£yjf.y 7 s( ^RTf^T*? y t? 

[0 18 0] 

(6-4) §H«!ID 

[0 18 1] 
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[mi] 

[0 2] 
[0 3] 

^> o 

[0 4] 

^m<D— $m®tt~&tf&y*~? -7 T J )V (DF) 6 0#^<^x>hV6(i) 
[0 5] 

^^<7)— ^^iJtciStt^^^V'-va >-4ra- (OQ) 5 <7)#* <7)^> > 

>; 5 d)(Dmm^mm^^fznmmx$>^o 

[0 6] 

^§g<7)— mymK^nhmmM^^-- (smq) 4 <^-*cr>^> f v 4 (00 

l£3ffl&#j&£^L£iPJi0^&&o 

[0 7] 

o 

[0 8] 

0 8 ~0 1 4 12. #3P^-|g»J<?>* * > * -^r- KlCiStt^— Sl^O, 
^;v^<7) N ttfji^^ tf>^-7r>f;v (AMF) 3a> ^T"7 y tf>^* - 7 r 
-OV (CMF) 3 c. :tftl^H3r^- (SMQ) 4, I'-S/ a >• * -a- ( 
OQ) 5. (DF) 6. Stf? 'J - • V * h (FL) 7?>l*lS& 
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^ftWfc^LfcBiWH-Cfc&o HI 8 ii^<^ft#£^bfc0'e£>&o 
[09] 

[mi o] 
[mil] 

0 8-01 0K8K«»©rt#*JFUfcBTt?*>*o 

[mi 2] 

ms-mi i tc«6<g:Hiort#*^u^BiT?*&o 
[mi 3] 

ms-mi 2 ic3i<M&ort#£^L£mT~&;z>o 
[mi 4] 

[mi 5] 

mi 5-02 ^mR<n~mMm<Di'V7,?'*- Y\t&wz—mvmv> 

. -»M ^;v^<7) > tiftM-?? \£>^-yr4)^ (AMF) 3 a. fST^yVyy-*? 
T^;v (CMF) 3c, (SMQ) 4, ^Wv3>^- 

(OQ) 5, f-^-77^V (DF) 6. RtF? V - • 'J * h (FL) 7 <Dftm 

[mi 6] 

mi 5 scgE<l£P£ort^£^L*:0-e&&o 

[mi 7] 

015-01 6 lc^<@:Kf<Ort#*^L/iBlt?**o 

[mi 8] 

[019] 

0i5~ii 8H^l<^Pif^rt#^b^m-e*>^>o 

[02 0] 

015-01 9i:t<^rtf^^t^0t^S o 



a5SE# 2003-308973 0 



0 2002-254010 



i-V : 41/E 



[02 1] 

3 a wSM^ v ^ > ? t4)V (AM F) 
3c ^7V'yt:>y-7 7'f;v (CMF) 

4 Vm%t%**-~ (SMQ) 

5 t^V-ygV-^a- (OQ) 

6 f-^'7r>f^ (DF) 

7 7'J--'JXf (FL) 

1 0 "Y ? v -3- 

1 1 -r — ^•^'iryVa 

1 2 7*—* - Ay 7 r 

2 0 i y^-.j.— y h 

2 1 ^S&fr-a.— ? h 
30 a #h'A-#^V^Ba 

3 0c A-jfcM >^Bc 

7 1 a ^Tlli^^r (EB I C) 

7 1b X^?^'X^fflfift/<?7 7 (EBSS) 
72a f^f^->3Vffl«^a- (AQD) 
72b **y*-7-r/WBfffltt*A- (AQSF) 

8 0 -7 h 0 
8 1 «»a-?H 
8 2 y b 

83 n->y^>7-a-y> (LSU) 



ffi!E# 2003-3089730 



[mi] 



2002-254010 



^-v: 1/ 



mtiE# 2003-3089730 




fcB8E# 2003-3089730 



® 2002 — 254010 A : 3/ 




ffiSE# 2003-3089730 



2 002-254010 



: 4/ 



[0 41 



6(i)~[ 



,61(0 f-^-7^-;i/K 

#62(0 ta77y-7-f-;i/K 



□ 



[0 5] 



— % 

i 

V 




fcfcJIE# 2003-3089730 



4t 



m 2002-254010 



^-y : 5/ 



[06] 

40 (i) ftmigmmyj-Ji'P 



I I I 1 4(0 



7 



41 (i) f< U-v a Xf ^ A (0S_A) 7 -;u K 
42 ( i ) U— a > • X ^—2 X B (0S_B) ^ — JU K 
43 (i) jJ-"*U— i >a >-X^— £XC(0S_C)?-f — ;uh* ; 
44 (i) U— v a ^ 7. D (0S_D) 7 * — )U K y 



ffiSE# 2003-3089730 




ffifiE# 2003-3089730 




ttiliE# 2 0 0 3 



-3089730 




ffitiE# 2 0 0 3 



-3089730 



2 0 0 2- 2 5 4 0 1 0 ^ v : 9/ 

[mi o) 



CO 




a a S2 jsj 



mSE# 2003-3089730 



2002-254010 



^-v? I 10/ 



[Ell] 
















© 


o 


: < 


CO 


o 


Q 

1 


< 


m 


O 


Q 

1 


; I 


1 


i 


i 

CM 


i 

CM 


I 

CM 


CM 








T— 






O 


O 


s 
s 






CM 
Q. 




CO 
CM 
Q. 


oo 


m 




















CO 
CM 
Q. 




CO 
Q- 




CO 


LO 
CL 




1 


o 


<1> 




<2> 






<5> 


$S CM 


CO 
CL 


CM 
^* 
Q. 


LO 
Q. 


CO 


00 

a 


in 

CL 






add \ 


I load I 


1 mul 


I load 


-3 


1 add 


store 



J 



< 






o 




o 




o 






jl 

S CO 
$^ CM 

1" 
P 


4 



O rH 



CO 
CVJ 



1 

CL 


Q. 


Q. 


Q. 


at 


i 






52 S2 







r 



mSE# 2003-3089730 



m 2002-254010 



11/ 




tbiiE# 2 0 0 3 



-3089730 




ffiliE# 2003-3089730 





ffifiE# 2003-3089730 



20 0 2-254010 



: 14/ 



[HI 5] 

















=8: 






1 








=8: 














Q. 


Q. 


Q. 


Q. 


Q. 


Q. 


Q. 


OL 





O H (N CO ^ CD 



to 


O 




O 


CO 


=tfc 










CM 


CD 


o 










OL 


Q. 


Q. 


Q. 




Q. 





o 

CO 

r 

(0 

CO 

r 



O H (N CO ^ iO O 



CO 
CVJ 



Hi 







00 










LO 


Q. 




Q. 


qJ 




£ S3 S3 £3 



WfE#2 0 0 3 - 



3 0 8 9 7 3 0 



2002-254010 



s<-i?: 15/ 



[mi 6] 




LO 

J 



■ill 

■ HE1EH38> 



Csl 
Q. 



HE 




O 











tt: 


=tfc 
































Q. 


Q. 


a. 


Q. 


a. 


Q. 


Q. 


Q. 





O H (N CO ^ m CO 



CM 


CO 




O 




CM 


CO 




Q. 






Csl 






CO 




%. 








a. 


Q. 


Q. 


Q. 


Q. 




Q. 






o h (N co ^ m ^> 



£ $2 2! 




ffiSE# 2003-3089730 



2 002-254010 



^-v: 16/ 



[HI 7] 



CO 




CM 
ft 



CD 
ft 



00 



CM 

ft ft 



«^ (M rH t> 

CO ^ tO lO 

ft ft ft ft 



< 

1 


1-B 


1-C 


o 

i 


< 
1 

CM 


GQ 

1 

CM 


2-C 


2-D 






o 




o 


O 










co 

Q. 




CO 
Q. 


CO 
Q. 




Si 

a. 






o 




o 


O 


o 


°S 


CM 


CM 


CO 
CM 
Q. 


CM 


to 

Q. 


CM 
Q. 


00 




o 
o 


O 




O 

o 

CM 






CM 


-i 

o $ 

LO ! 


CO 
CM 
Q. 


CO 
CL 


CM 
Q. 


in 

Q. 


CO 


00 
^Q. 


lO 
Q. 




i ^ 
1 * 

5 


ctf 
o 




O 






a 


CO VI 



in 



O H ^ CO ^ LO CO 



CM 


CO 






CO 






CM 


LO 






LO 


li 


Q. 


Q. 


Q. 




Q. 



O H (N CO CD 





ft 








4t 
















Q. 


Q. 


CL 


Q. 


Q. 



p 

PQ 



o 




o 


© j$ 


o 




o 


o g 


CM 

o. 




LO 

CO 
Q. 


r*- s 


LO 
CL 


LO J 
CL v 


CM 


LO J 


CD 
CM 
O. 

1 = 


CO N 







£ 22 S3 21 



ffilE# 2003-3089730 



120 0 2-2 540 10 



17/ 



[HI 8] 



CO 




O H (M CO U5 Cfi CO 

CM 




£ £ 22 3! 



tUfiE# 2 0 0 3 



-3089730 




muw 2003 



-3089730 





ffilE# 2003-3089730 




ffiSE# 2 0 0 3 



-3089730 



12002-2540 10 



1/E 



mm] 

l/-y 3 > ^out-of-order-CH^T $ ft & fl&& ^^tv^, 

[3i^m] m i 



ffifiE# 2003-3089730 



2002-254010 a ^"-v ? I 1/E 



ifclfrtHKO^ *RNK 2002-254010 

£ffr#-^ 50201298385 



g^f 24 2 4 

ffofcB 14^ 9 J? 30 

<fR5SflN* • #unfli*> 



ffifiE# 2003-3089730 



002-254010 



W M A 



M ft 



[598003070] 



ft m 



1997^11^200 



